Introduction
An obstetric fistula is a hole between the vagina and the bladder (vesicovaginal fistula [VVF] ) and/or rectum (rectovaginal fistula [RVF] ), resulting in uncontrollable leakage of urine and/or feces. The condition occurs when the fetus cannot successfully pass through the birth canal during labor. 1 Without medical intervention, the mother can remain in labor for days, while the fetal head compresses the soft tissues of the pelvis, eventually causing tissue necrosis and, usually, stillbirth. 1, 2 It is also possible for a woman to have an iatrogenic fistula, caused by surgical error during obstetric or gynecological surgery. 3 Less than 1/1,000 women of reproductive age in low-and middle-income countries are living with an obstetric fistula, and the prevalence rises to 1.57/1,000 women living in sub-Saharan Africa and South Asia. 4 It is, however, important to note that only limited epidemiological data describing obstetric fistula exist due to the relative rarity of the condition and the fact that it usually affects women living in remote, resource-limited settings. 5 In Tanzania, it is estimated that ~46,000 women are living with obstetric fistula. 6 Surgical care is increasingly available for women with obstetric fistula. Since 2005, Tanzania has undertaken efforts to identify women living with fistula and refer
430
Dennis et al them to free surgical repair. 7 Yet, some Tanzanian women may live with obstetric fistula for decades before receiving any treatment. 8 Without treatment, in addition to enduring a traumatic birth experience and losing a child, women may experience physical challenges, obstructed labor injury complex, 2, 9 and depression and other psychological impairments. 10, 11 The persistent leaking can magnify the difficulty of living with these physical and psychological problems and contribute to economic hardship, 12 stigmatization by their community, 8 and overall low quality of life. 13 Women's experiences of isolation and abandonment by their families and husbands following an obstetric fistula have been well documented. 2, 13, 14 Tanzanian women presenting with fistula surgery have reported significantly less social support when compared to other gynecology outpatients, and a significant proportion of women end up divorced or separated from their partners. 2, 11, 12, 15 Severed interpersonal and intimate relationships have been described as a typical experience of fistula patients.
Obstetric fistula repair surgery has been demonstrated to positively impact a woman's life through improvements in her physical condition and in her interpersonal relationships. 16 Although some women do not fully recover from the first surgical repair of their fistula and will continue to experience symptoms or will need additional surgery, many women do benefit from surgical repair. 17 Both prior to fistula surgery and during the surgical treatment and recovery periods, social support can help a woman to heal emotionally and to reintegrate into her community. This study aims to enrich our understanding of the experiences of social support in women with obstetric fistula by using a mixed methods design to preliminarily examine the social support of women presenting with obstetric fistula in the period immediately preceding obstetric fistula repair surgery as well as following reintegration.
Patients and methods

Study design
We conducted a mixed-methods analysis of survey data and in-depth interviews with Tanzanian women undergoing obstetric fistula repair surgery. The data were collected as part of the pilot study of a mental health intervention for obstetric fistula patients. 18 The Duke University, Kilimanjaro Christian Medical Centre (KCMC), and Tanzania National Institute for Medical Research ethical review boards approved all study procedures.
Study setting
The study took place at KCMC located in Moshi, Tanzania. KCMC's Department of Obstetrics and Gynaecology provides free surgical repair services for obstetric fistula to ~40-50 patients annually and has a dedicated 12-bed fistula ward. The patients admitted to the fistula ward typically undergo reparative surgery within 1 week of admittance and remain hospitalized after ~4 weeks of surgery. Upon discharge, the patients receive instructions to drink adequate fluid, to abstain from sexual activity, and to avoid strenuous activities for 3-6 months postrepair. The patients also receive verbal instruction in conducting pelvic floor exercises and are advised to continue these exercises regularly.
Recruitment and study population
The study participants were recruited from the KCMC fistula ward. During the recruitment period, a nurse on the fistula ward identified potential study participants, and the study coordinator (a research staff member who did not provide clinical care) screened patients consecutively for eligibility until a sample of 59 was reached. Women were eligible to participate if they were at least 18 years old, spoke proficient Swahili, could provide informed consent, and were currently admitted for surgical treatment of an obstetric fistula (caused by either obstructed labor or cesarean section). All participants provided written informed consent. Illiterate participants indicated their consent on the consent form using their thumbprint. Women in need of either a first operation or reoperation were eligible for participation.
The total sample included quantitative data from 59 patients and qualitative data from a subset of 20 patients. Demographic features of all the study participants are summarized in Table 1 , and demographic features of the subset of qualitative participants are summarized in Table 2 .
Quantitative procedures and measures
All study measures were translated by a native Swahili speaker, as Swahili is the predominant language in Tanzania. Following initial translation, the study coordinator, who spoke Swahili as the first language, reviewed the translated measures, and irregularities were discussed and retranslated. The measures were then back translated into English, and irregularities were again discussed and retranslated. A visual analog of Likert scale response choices, comprising circles of increasing size to represent the strength of response, was used to facilitate more accurate self-report. 19 The participants were able to verbally respond or point to the circle that indicated a response.
The study coordinator orally administered the survey in Swahili within 4 days of a patient's admission to the fistula ward and prior to her surgery. Surveys were administered in a private room and lasted ~60 minutes. The patients were 
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Social support experiences of Tanzanian fistula patients compensated with a package of sanitary pads and a bag of toiletries worth ~US$5.
Demographics and obstetric history
The patients reported demographic information (age, relationship status, religion, current employment, education, number of other adults in the household) and information about their obstetric history (months living with obstetric fistula, fistula type, any previous unsuccessful fistula repair surgery, whether they had living children, number of children delivered prior to developing fistula).
Perceived social support
To examine the social support experiences of women presenting with obstetric fistula in the period immediately preceding fistula repair surgery, we used the RAND Corporation's Medical Outcomes Study (MOS) Social Support Survey. The MOS is a 19-item measure of current perceived social support 20 and has previously been used empirically in obstetrics and gynecology patients in South Africa. 21 The participants were asked to endorse items related to how often they receive emotional/informational support (eight items), tangible support (four items), affectionate support (three items), and positive social interaction (three items). The response options were on a 5-point Likert scale (0= none to 4= all of the time). A mean score (0-4) was calculated across the 19 items, with high reliability (α=0.94). For descriptive purposes, we also transformed the scale into a total score ranging from 0 to 100. 20 
Emotional and physical abuse by an intimate partner
Emotional and physical abuse experiences were measured using two dichotomous items adapted from the Conflict Tactics Scale, 22 which has previously been used empirically with obstetrics and gynecology patients in Tanzania. 23 The participants were asked if a partner or spouse had ever insulted them (yes/no) or hurt them physically (yes/no).
Incontinence score
Urinary incontinence scores were calculated for patients reporting a VVF, and fecal incontinence scores were calculated for patients reporting an RVF. The Medical, Epidemiologic and Social Aspects of Aging questionnaire is a nine-item measure that assesses the frequency of leaking urine during daily activities on a 4-point Likert scale (0= never to 3= often). 24 We adapted the measure by adding four items to assess frequency of leaking urine when sitting, lying down, sleeping, or walking. The items were summed to yield a continuous urinary incontinence score (0-39). The experience of fecal incontinence was measured with a previously validated measure that included four items, also on a 4-point Likert scale (0= never to 3= often). 25 The fecal incontinence items were averaged to yield a continuous fecal incontinence score (0-3).
Intention to talk about fistula
The research team developed a four-item measure to assess participants' intentions to discuss their fistula with a husband/ 
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Dennis et al partner, family member, close friend, or community member in the next 3 months. A dichotomous measure was created by assigning "1" if participants indicated that they intended to discuss their fistula in the future.
Depression
The Center for Epidemiologic Studies Depression Scale 26 was used to assess depressive symptoms in the past week on a 4-point Likert scale (0= rarely to 3= most or all of the time). The Center for Epidemiologic Studies Depression Scale has previously been validated in a South African patient population 27 and used empirically to measure depressive symptoms in Tanzanian obstetric fistula patients. 11 The measure yielded a continuous depression severity score (0-60) with moderately high reliability (α=0.71).
self-esteem
The Rosenberg Self-Esteem Scale is a ten-item scale used to measure global self-worth by assessing both positive and negative feelings about the self on a 4-point Likert scale (0= strongly disagree to 3= strongly agree). 28 This measure has been previously used with an emerging adult population in Tanzania, 29 and past research has also shown the applicability of the self-esteem construct to obstetric fistula patients. 30 The items were slightly modified for use with a fistula population, as done previously. 31 This measure yielded a continuous scale (0-30) with moderately high reliability (α=0.76).
Qualitative procedures
All women who returned for a follow-up appointment after ~3 months of discharge were asked if they would like to participate in an in-depth interview until a target subsample of 20 was reached. (Some women declined to participate.) Women from the intervention and control conditions of the larger study completed an in-depth interview. Interviews were conducted in Swahili by a research staff member. Interviews lasting ~30 minutes took place in a private room in the study clinic. The interviewer followed a semistructured guide that included open-ended probes related to the participant's experience returning home to her community and the social support she received. The participants were compensated with 20,000 shillings (~US$9) and reimbursement of travel expenses.
Analysis
This article utilized a mixed-methods approach, a method designed to integrate quantitative and qualitative techniques into the interpretation of data to offer a multidimensional exploration of the issue under study. 32 This approach enabled 
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Social support experiences of Tanzanian fistula patients us to examine our quantitative and qualitative data concurrently and iteratively to glean depth to our understanding of the social support experiences of women presenting with obstetric fistula.
Statistical analysis
First, descriptive statistics were generated to characterize the demographics, obstetric histories, and social support patterns (mean values were used for normally distributed data, whereas median values were used for skewed data and proportions for categorical data). Since quantitative data were exploratory in nature, we opted to use a hypothesisgenerating approach rather than formal hypothesis testing. In order to explore potential associations with social support, we calculated polychoric correlation coefficients and 95% confidence intervals (CIs) for the association between social support and each key variable (ie, demographics, fistularelated factors, and mental health indicators). All statistics were generated using SAS Version 9.3.
Qualitative analysis
The in-depth interviews were audio recorded, transcribed, and translated into English. Data analysis was inductive and iterative. 33 Each transcript was read to identify main themes. Narrative memos summarizing the content of each transcript were then drafted to organize content into these main themes and to begin extracting meaning from the data. The narrative memos were coded using qualitative analytical software NVivo 10. Analytical memos were subsequently drafted from the code reports, which facilitated systematic identification of emergent themes in the data and enhanced understanding of relationships between themes identified during coding. 34 Analytical memos were shared with other investigators, who provided input to ensure that key details from the original transcripts were accurately reflected. Relevant quotations were retained in both narrative and analytical memos to capture the voices of participants.
Throughout the analysis process, steps were taken to enhance study rigor and trustworthiness of findings. 35 The research team discussed emergent ideas throughout the coding and analysis process; engaging researchers with diverse training and experience with the study population facilitated the reduction of bias and enhanced the credibility of the findings. 36 To enhance the dependability and confirmability of the results, the first author kept an audit trail of analysis activities, emergent themes, and analytical memos to ensure consistency in analytical processes and techniques across time.
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Results
Quantitative findings
The participants were on average 40.9 years (SD =16.4, range 18-80 years), and they had been living with an obstetric fistula for 14.0 years (SD =14.7, range 0-56 years). The majority of the sample had VVF, and among them, four women had both VVF and RVF (Table 1) . Among those with VVF, the median incontinence severity score was 35 out of a possible 39 points (interquartile range . Among the six patients with RVF, the median incontinence score was 1.5 out of a possible 3 points (interquartile range 0.6-1.7). Approximately three-quarters of the participants were receiving reparative surgery for the first time. Less than half of the sample (42.4%) developed the fistula during the course of their first delivery; the majority had a previous birth before the fistula occurrence. For 89.7% of the sample, the fistula labor resulted in a stillbirth. Half of the participants (50.0%) self-identified as currently married or living with a husband or partner. Fifteen participants (28.8%) reported that they were separated or divorced, of whom seven noted that their separation/divorce was a direct result of their obstetric fistula.
Regarding social support, the participants generally endorsed high levels of support. On each individual item in the measure, more than two-thirds of the sample selected "most of the time" or "all of the time". The distribution of this scale was heavily negatively skewed (skewness =−1.15), with 49.2% of participants endorsing the maximum social support score (median =98.68, interquartile range 60.53-100.0). Regarding subscales of social support, the median values for emotional support, tangible support, positive social interaction, and affectionate support were each 100 (interquartile ranges 53.1-100.0, 75.0-100.0, 41.7-100.0, and 75.0-100.0, respectively), with women reporting more variability in their experiences of emotional support and positive social interaction. Three variables were significantly correlated with social support (Table 3) . Depression was inversely correlated with social support (ρ=−0.39, CI: −0.63, −0.15), such that individuals with higher levels of social support reported lower levels of depression. Self-esteem was positively correlated with social support (ρ=0.30, CI: 0.03, 0.56), meaning that individuals with higher levels of social support reported higher levels of self-esteem. Intention to talk about fistula (ρ=0.62, CI: 0.29, 0.96) was also positively correlated with social support. Since this measure was dichotomous, this polychoric correlation coefficient can be interpreted such that individuals who planned to discuss fistula in the next 3 months with family or friends had higher levels of social 
Qualitative findings
Qualitative interviews conducted after 3 months of discharge revealed the extent to which women received emotional, tangible, and financial support from partners and family members while living with fistula and during the reintegration period.
experiences of support from partners
About half of the participants described their partners as supportive caregivers, who provided sympathy and encouragement before fistula repair, during treatment, and throughout recovery. One woman recalled her husband's initiative immediately after her fistula developed: to make sure that the problem is tackled. [19] Another woman recounted her husband's desire to accompany her to her follow-up appointment:
He is so happy that I am no longer leaking as well as walking properly. That is why he came with me, just to know the progress and to listen [to] what the doctor will say. I think he thanks God very much for such a difference [in my prognosis] and especially for the complete cure. [06] The women said that their partners also supported them by helping them adhere to their medical recommendations, particularly the recommendation to abstain from sex for 3 months postsurgery. Some women returned home to their partners but completely abstained from intercourse, as described by participant 02:
He said, "no problem my wife … we can sleep [in] the same bed" and he never touched me asking for sex.
Other women and their partners decided the best way to avoid sex was for her to recover at the home of a relative or, among polygamous couples, for the husband to stay with another wife. Supportive partners seemed to willingly sacrifice their short-term desires for their partner's long-term healing, as described by participant 17:
He could see me with grief or sadness concerning my
leaking. He knows that the [abstinence] recommendation
given has a limitation, so nothing to worry about.
Women seemed to facilitate sex negotiations with their partners, as opposed to passively reacting to their partner's wishes.
Additionally, a few women described receiving tangible or financial support from their partners before or after surgery. One woman [07] described how her husband helped her clean her clothes prior to surgery, and another [14] said that her husband brought her "whatever she needed" during her recovery. One participant [17] believed that her husband would provide her with capital to restart her business once she fully recovered.
experiences with nonsupportive partners
About half of the samples described having strained relationships with their partners and reported challenges in social support. Reasons for strained relationships varied. Some women experienced discouragement from attending follow-up visits, such as one woman who related her husband's obstinacy to prior failed fistula surgeries:
He did not like me going to Moshi for treatment follow-up.
He counted all areas where I had gone before with no 
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Social support experiences of Tanzanian fistula patients success. Now he said, "I don't want you to go again to what is so special to go at this time?" [12] This woman, however, seemed to advocate for herself, and returned for her follow-up appointment without her husband's blessing: For many participants, the decision to take additional measures seemed to stem from a belief that men are incapable of resisting sex.
Some women described their primary relationship prior to fistula development as casual or problem ridden. In these cases, the fistula often exacerbated preexisting challenges. For example, a few women were impregnated by casual partners: two were abandoned during their pregnancies and the third [10] reported that "he ran away after finding that I got the leaking problem. I don't know where he is." Other women who thought their husbands were unreliable prior to developing their fistulas reported that their husbands' negative behaviors intensified after they developed their fistula, as exemplified by participant 16:
[Before the fistula he] used to support me but not always. He was not [financially] stable. He did not stick to one person so I found that it was dangerous to me. After finding that I am leaking he started to go here and there so I decided to move away from him.
Of the six separated or divorced women in our qualitative sample, three attributed the dissolution of their relationships directly to the fistula, while others described longer term recurrent issues that led to the separation.
The women in our sample who received limited support from their partners seemed proactive in their decision-making about the future of their relationships. Although the actions of unsupportive partners seemed to hurt women emotionally, these participants seemed to prefer to end the relationship than to return to their partner. The following quotes exemplified participants' sentiments: Women with unsupportive partners seemed to view their fistula repair and recovery experiences as evidence of their own strength, and a few expressed a desire to live independently of men once they fully recovered, as described by one woman:
Really I don't want to see him again as being a husband.
I have changed my mind now. I have now learned how I can manage… I will start to be independent, as I will set my goals. [04] Even one participant, whose partner still loved her, stated:
Yes he is still [in love with me] but on my side I don't want to live with him. That [pregnancy] was just an accident. I want to live independently. I want to see how my life will be. [13] experiences of support from families Almost all the women in our sample, whether married or not, belonged to larger family units and indicated receipt of some form of emotional, tangible, or financial support from their relatives, which included parents, siblings, in-laws, children, and grandchildren. Most women reported receiving a warm reception and sympathy upon returning home. They recalled how family members who lived far away visited them, welcoming them with songs, gifts, and food, as illustrated by participant 01: "I was welcomed home happily. [My sisters] came to shore to see me […] and gave me good company." A few women, who were embarrassed by their condition and anxious about returning home, were pleasantly surprised by the support of their family; one woman [09] recalled, "I felt ashamed because I thought [my brothers] would laugh at me … but they showed sympathy and said very sorry." Only one woman [11] , whose surgery was unsuccessful, described her relatives as unwelcoming upon her return: "Others dared to say, 'it is your concern. You thought that going to Moshi will help. See now, things are very different and worse."' Family members also provided emotional support for a few women who were navigating strained relationships with their partners. Women described relatives who advocated for them with their unsupportive partners prior to receiving treatment and continued offering support as they contemplated leaving their partners post-surgery. The following quotes illustrate the experiences of these participants: My husband did not want me to come [to KCMC] for follow up, but my children told me "mum it is for your own well-being, so if you do not go it is up to you." So in fact I decided to come for my follow up. I can say I am proud of having them, as they take concern about my health. [12] Financial and tangible support Almost all women reported receiving financial or tangible support from family members. Over half of the women received financial support that aided them in their shortterm recovery and their long-term stability. For example, the women described relatives who pooled their resources to send them back to KCMC for follow-up appointments or to help them access medical care if they fell ill during recovery, as one woman described:
Those who came to see me hired a car that sent me to (the) district hospital (for additional treatment) and they paid 70,000 [Shillings] to reach the hospital. [08] Other women reported that relatives promised to loan them capital to start a business or help them find a job.
Both before and after surgery, family members provided women with assistance with food, shelter, household chores, and provision of care for the patients and their children. These women described the support they received from family members both before and after surgery: 
Discussion
This mixed-methods study used cross-sectional surveys and in-depth interviews to examine the social support experiences of women undergoing obstetric fistula repair surgery.
This study challenges previous representations of obstetric fistula patients by demonstrating that while some women experience isolation and negative social experiences following an obstetric fistula, many other women report high levels of tangible, financial, and emotional support from family members and partners. There were a number of ways in which this sample differed from more prototypical samples of obstetric fistula patients 2 : the patients had relatively low rates of divorce, were of older age, and had lived with a fistula for an extended time. Additionally, many of the women in this sample had given birth to at least one child prior to developing an obstetric fistula, which might make them more integrated into their families and communities than women who were childless. These characteristics of the sample must be taken into account when interpreting qualitative and quantitative findings. Qualitative interviews with the patients reflected the salience of family relationships and revealed women's assertiveness in their fistula care and relationships. Overall, the findings underscored that women who received surgical intervention for obstetric fistula in Tanzania were diverse in their levels of social support, and many women exhibited agency and resilience in the period following surgery.
Our quantitative data demonstrated that the majority of women in this sample endorsed high rates of social support 
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Social support experiences of Tanzanian fistula patients at the time they presented for fistula repair. This finding was somewhat unexpected, given past empirical findings linking obstetric fistula with deficits in social support. 2, 11, 15 Despite overall high levels of social support, variability in the social support measure was also high. The quartile of the sample with the lowest social support all had scores that reflected great deficits in social support. Additionally, 13% of our sample reported that their fistula caused separation or divorce from their spouse, and moreover, qualitative data revealed that marital distress may be present for women who received repeated surgeries without a successful outcome. This supports our interpretation that following the development of obstetric fistula, there is variability in social consequences; some may experience a mobilization of social support, while others may experience no change or a decrease in support. As such, additional services may be needed for women with chronically low social support or sudden changes in support, and practitioners could also harness the high levels of social support received by some patients to improve holistic care overall.
Our findings indicated that social support was correlated with lower depression scores, higher self-esteem scores, and planning to discuss fistula with others. A similar association between depression and social support was previously documented in obstetric fistula patients in Kenya. 38 While it is difficult to ascertain the directionality of this relationship, it suggests that degraded social support may have considerable effects on mood and self-image. It is also notable that high social support was associated with having a plan to discuss obstetric fistula in the future. This suggests that women who feel supported by their family and/or community may experience less stigma regarding fistula and an increased willingness to acknowledge this childbirth injury. For women receiving surgery for obstetric fistula, intervening to improve both social functioning and mental health may be mutually beneficial.
Themes identified in the in-depth interviews confirmed the survey findings. Similar to the quantitative results, the qualitative results suggested that women received tangible, financial, and emotional support from individuals in their social circle. Thematic content clarified that women did not exclusively rely upon partners for support, but rather drew upon support from a variety of familial relationships, and future research should explore the roles played by specific family members, including living mothers, in the provision of social support. To help navigate intimate relationships, the women in this sample often relied on other family members for help. For women who described problems in their intimate relationships, these problems often predated the development of fistula. About half of our quantitative and qualitative samples indicated that their obstetric fistula was a direct cause of a divorce or separation. However, in many cases, the development of fistula and subsequent leaking represented an exacerbation of existing problems in the relationship, rather than a novel cause of the problems.
The qualitative data also suggested that women were often empowered to support themselves through assertiveness and self-advocacy. These experiences contradict existing narratives that allude to women with obstetric fistula as largely disenfranchised and voiceless. 12, 13 In contrast, our data suggest that many women with fistula have the potential to advocate for themselves to receive treatment, and they can be proactive in following through with physician recommendations. Furthermore, when the women in this sample had problematic spousal relationships, many of them demonstrated their empowerment by making informed choices about whether or not to leave these situations. Perhaps, the experience of undergoing surgery empowered women to advocate for their needs and desires during recovery. However, similar to our quantitative findings, there was evidence of diversity in social circumstances and the level of empowerment. In short, women did not universally tend to describe themselves as powerless or solitary, but instead exhibited varying levels of proactivity and resilience.
This study has limitations worth noting. The experiences reported here may not reflect the social support experiences of women who never reach fistula care. Additionally, the findings may not reflect the experiences of women living with obstetric fistula in other countries where cultural contexts and gender norms may differ. Although there are significant gender disparities in Tanzania based upon education and literacy, these disparities are not as pronounced as in other countries where obstetric fistula is prevalent. 39 For both qualitative and quantitative methodologies, the participants may have been influenced by a social desirability bias, which could have limited their discussions of lapses in social support. Scale validation and assessment of the cultural salience of our questionnaire were beyond the scope of this study and thereby may have limited the validity of our quantitative findings. Owing to the sample size, the study may have limited statistical power to detect group differences based on social support. Additionally, research participants reported very high levels of social support, which limited the variability in the sample. This possible ceiling effect may have made it more difficult to detect correlations with social support. Regarding qualitative data limitations, the participants were a subset of women who returned for their 3-month follow-up visit. Since this group of women may have been especially pleased with their surgical outcome or able to travel due to a high level of empowerment, they may be a biased subset of the larger quantitative sample. Despite these limitations, the findings provide health care providers and researchers with rich information that can inform direct clinical care of obstetric fistula patients, future research in this population, and the underlying narratives that are used to describe these patients.
Conclusion
This sample of obstetric fistula patients in Tanzania reported widely varying levels of social support from their partners and both immediate and extended family members. Both quantitative and qualitative analyses indicated that although there were some prominent lapses in support and empowerment, most of these women were generally supported and demonstrated remarkable resilience. In addition to sometimes being a direct cause of social isolation, obstetric fistula often exacerbated existing problems in relationships. In contrast to a depiction of fistula patients as subjugated and powerless, however, qualitative interviews highlighted many cases of assertiveness in personal relationships.
